93                          PRELIMINARY.
290.     If a conservative system is infinitely little displaced from ; configuration of stable equilibrium, it will ever after vibrate about thi configuration, remaining infinitely near it; each particle of the systen performing a motion which is composed of simple harmonic vibra tions.    If there are i degrees of freedom to move, and we conside any system of generalized co-ordinates specifying  its position- a any time, the deviation of any one of these co-ordinates from it value for the configuration of equilibrium will vary according to ; complex harmonic function (§ 88), composed in general of / simpli harmonics of incommensurable periods, and therefore (§ 85) the wholi motion of the system will not recur periodically through the sam< series of configurations.    There are in general, however, i distinc determinate displacements, which ye shall call the normal displace merits^ fulfilling the condition, that if any one of them be producec alone, and the system then left to itself for an instant at rest, thi: displacement will diminish and increase periodically according tc a  simple  harmonic function of the time, and consequently everj particle of the system will execute a simple harmonic movement ir the same period.    This result, we shall see later, includes cases ir which there are ».:i infinite number of degrees of freedom; as, foi instance, a stretched cord; a mass of air in a closed vessel; wave; in water, or oscillations of water in a vessel of limited extent, or ar elastic solid; and in these applications it gives the theory of the so-called 'fundamental vibration/ and successive 'harmonics' of the cord, and of all the different possible simple modes of vibration ir the other cases.    In all these cases it is convenient to give the nam< 'fundamental mode' to any one of the possible simple harmonu vibrations, and not to restrict it to the gravest simple harmonic mode as lias been hitherto usual in respect to v;brating cords and organ pipes.
The whole kinetic energy of any complex motion of the system ii equal to the sum of the kinetic energies of the fundamental constitu ents; and the potential energy of any displacements is equal to the sun of the potential energies of its normal components. Corresponding theorems of normal constituents and fundamental modes of motion and the summation of their kinetic and potential energies in complex motions and displacements, hold for motion in the neighbourhood Q, a configuration of unstable equilibrium. In this case, some or all o the constituent motions are fallings away from the position of equi libnum (according as the potential energies of the constituent norma vibrations are negative).
291.     If, as may be in particular cases, the periods of the vibration! for two or more of the normal displacements are equal, any displace merit compounded of tbeflTwill also fulfil the condition of a norma displacement.    And if the system be displaced according to any on< such normal displacement, and projected with velocity corresponding to another, it will execute a movement, the resultant of two simph harmonic movements in equal periods.    The graphic representatior